Ddb1 is required for the proteolysis of the Schizosaccharomyces pombe replication inhibitor Spd1 during S phase and after DNA damage.
Recently we showed that the Schizosaccharomyces pombe ddb1 gene plays a role in S phase progression. A mutant S. pombe strain lacking expression of the ddb1 gene exhibited slow replication through both early and late regions causing a slow S phase phenotype. We attributed the phenotypes in the ddb1 strain to an increased activity of the replication checkpoint kinase Cds1. However, the basis for a high basal Cds1 activity in the ddb1 strain was not clear. It was shown that Ddb1 associates with the Cop9/signalosome. Moreover, the phenotypes of the Deltaddb1 strain are remarkably similar to the Deltacsn1 (or Deltacsn2) strain that lacks expression of the Csn1 (or Csn2) subunit of the Cop9/signalosome. Cop9/signalosome cooperates with Pcu4 to induce proteolysis of Spd1, which inhibits DNA replication by inhibiting ribonucleotide reductase. Therefore, we investigated whether Ddb1 is required for the proteolysis of Spd1. Here we show that a S. pombe strain lacking expression of Ddb1 fails to induce proteolysis of Spd1 in S phase and after DNA damage. Moreover, deletion of the spd1 gene attenuates the Cds1 kinase activity in cells lacking the expression of ddb1, suggesting that an accumulation of Spd1 results in the increase of Cds1 activity in the Deltaddb1 strain. In addition, the double mutant lacking spd1 and ddb1 no longer exhibits the growth defects and DNA damage sensitivity observed in the Deltaddb1 strain. Our results establish an essential role of Ddb1 in the proteolysis of Spd1. In addition, the observation provides evidence for a functional link between Ddb1 and the Cop9/signalosome.